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SPECIFICATION 

1. Title of the Invention 

Glass Substrate for Thin film Device 

2. Claims 

1. A glass substrate for a thin film device, comprising: 

a sheet glass of a low melting point having two faces coated with an insulator 
having a strain point higher than the strain point of the sheet glass. 

2. A glass substrate for a thin film device as set forth in claim 1, wherein 
the insulator is formed at a temperature lower than the strain point of the sheet 
glass by more than 150*0 . - 

3 . A glass substrate for a thin film device as set forth in claim 1, wherein 
the strain point of the insulator is higher, than the strain point of the sheet 
glass by more than 200t . 

4. A glass substrate for a thin film device as set forth in claim 1, wherein 
the insulator is Si0 2 , A1 2 0 3 , Th0 2 , BeO. Ti0 2 , Ta 2 0 5 , Y 2 0 3 , Zr0 2 , Si 3 N 4 , TaN, BN, 
or A IN. 

5. A glass substrate for a thin film device as set forth in claim 1, wherein 

the insulator has a thickness of 0.5 to 10 \k. 

3 . Detailed Description of the Invention 
[Technical Field to which the Invention Belongs] 

The present invention relates to a glass substrate for thin film devices . 
[Prior Art Techniques and Problems] 

In recent years, thin film devices such as thin film transistors, contact 
image sensors , solar cells , and electroluminescent devices which use semiconductor 
thin films of amorphous silicon, polysilicon, CdS, CdSe, ZnS, or the like have 
been studied and developed. 

These devices have various features including low cost, large area, and 
transparency and often use low-melting-point sheet glass such as borosilicate glass 
To fabricate these devices, process steps carried out at relatively high 
temperatures such as formation of semiconductor films, formation of insulating 
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films, and annealing are necessary. Usually, plural mask patterns are used for 
manufacture of these devices . A mask alignment is performed by making an alignment 
to a pattern formed by the previous process step. However, the aforementioned 
thermal process steps are often carried out at temperatures close to the strain 
point of glass. These process steps deform the glass, causing a misalignment of 
a pattern formed on the glass. This makes it impossible to make an adjustment with 
the next mask pattern. This problem becomes more conspicuous with increasing the 
fineness of the pattern and with increasing the diameter of the glass substrate. 
[Object of the Invention) 

It is an object of the present invention to provide a glass substrate that 
is free of the foregoing problems with the prior art technique and deforms to a 
lesser extent during manufacture of thin film devices. 
[Summary of the Invention] 

In the present invention, both faces of a low^melting-point glass substrate 
are coated with an insulator having a high strain point at the temperature generally 
sufficiently lower than that of glass (i.e., lower than the strain point of glass 
at least by more than 150*0 ) . Since the mechanical stress in glass weakens rapidly 
near its strain point, the glass is easily deformed by thermal stress and mechanical 
stress . The substrate is reinforced by coating both faces with a material that 
shows strong mechanical strength near the strain point of glass. As a result, 
deformation is prevented during manufacture of thin film devices. 

If both faces are coated at the same time and no stress is applied (e . g. , 
when the glass is taken out), the temperature at which the insulator is applied 
or deposited can be elevated further. Generally, however, temperatures lower than 
the above-described temperature are desirable. 
[Effects of the Invention] 

In accordance with the present invention, a semiconductor thin film or an 
insulating film can be formed or annealing can be carried out even at the temperature 
near the strain point of glass. Furthermore, an accurate mask alignment can be 
performed. Better results can be derived by performing the aforementioned process 
steps at higher temperatures. Therefore, the device characteristics can be improved 
If the area of the substrate is increased, the mask alignment is performed with 
greater difficulty due to deformation of glass. Consequently, the present invention 
permits adoption of a large -area glass substrate. 

[Embodiment of the Invention) 
Figs. 1(a) -1(c) show embodiments of the present invention. In these examples, 
thin film transistors of amorphous silicon are formed on a glass substrate. 

First, Si0 2 12 is deposited to 1 u, by sputtering on each side of sheet glass 
11 consisting of Corning 7059 glass having a diameter of 4 inches and a thickness 
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of 0.8 mm at room temperature. The glass is made of barium borosilicate glass and 
a strain point of 593*0. The conditions are: Ar gas of 3 mm Torr, 300 W, and 50 
minutes. Then, Mo is deposited to about 1000 A to form gate electrodes 13a and 
13b by DC sputtering. The conditions are: at room temperature, Ar gas of 7 mm Torr, 
300 V, 0. 2 A, and 10 minutes . A pattern is formed photolithographically , Thereafter, 
Si0 2 14 is deposited as a gate insulating film to about 3000 A at 450t at room 
temperature for 5 minutes, using SiH 4 + 0 2 gas by CVD. Then, amorphous silicon 
is deposited by glow discharge decomposition using SiH 4 gas at 1 Torr, 5 W, and 
a substrate temperature of 280*C for 40 minutes to form a pattern (15a, 15b), Mo 
is sputter-deposited on it to 500 A by the aforementioned method. Aluminum is 
evaporated to 3000 A at 150*C , Both are patterned as source/drain electrodes 16, 

The above-described process sequence is shown in Figs. 2{a)-2(c). An 
ordinary glass substrate whose both faces are not coated with Si0 2 Coated film 
12 is warped COnvexly during a process step of depositing a gate insulating film. 
It is considered that this warp is created because of the difference in coefficient 
of expansion since the mechanical strength of the glass is weak while the 
temperature is being returned to room temperature after formation of the film. 
On the other hand, in the present invention, warp is prevented, because the glass 
substrate is reinforced. 

Figs. 3(a) and 3(b) show alignment patterns for alignment of pattern of 
gate Mo 13a. 13b and amorphous silicon 15a, 1 5b at locations I and II that are 
spaced from each other by 6 cm at ends of the aforementioned wafer. In the case 
of the substrate of Fig. 3(a) coated with Si0 2 , almost no misalignment takes place. 
On the conventional substrate of Fig. 3(b), a large misalignment occurs. Formed 
patterns of thin film transistors are shown in Figs. 4(a) and 4(b). In the 
conventional thin film transistor of Fig. 4(b), the gate no longer overlaps the 
channel due to misalignment between patterns. Hence, the transistors cannot be 
operated. 

Fig. 5 shows the CVD film dependency (the temperature dependency) of the 
radius of warp of each of the aforementioned two glass substrates when Si0 2 is 
deposited to about 3000 A on each substrate at 450t by CVD. The solid line indicates 
the case in which Si0 2 is sputter-deposited to 1 (X by the prior art method. The 
broken line indicates the case in which Si0 2 is sputter-deposited to 1 (i at room 
temperature. Where there are no coating film, in the process sequence of Fig. 2(b) , 
400*C , 450*C, and 500t on the horizontal axis correspond to pattern misalignments 
of 2 u, 5 |i, and 12 u., respectively. On the other hand, with respect to the glass 
substrate coated with Si0 2 film, the radius of warp increased by a factor of three 
or more. That is, warp is decreased. 

It is to be noted that the present invention is not limited to the above 
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embodiment Rather, devices on a glass substrate can be contact image sensors, 
solar cells, electroluminescent devices, and so on. Generally, insulating films 
have large Young's modulus and thus are easily deformed. Therefore, especially 
where an insulating film is formed on a glass substrate, advantages can be obtained. 
Where polysilicon is deposited at about 500O by a normal method, advantages can 
be had. In addition, the present invention can be effectively employed to prevent 
deformation that would normally be caused during annealing. Notice that the film 
deposited on each side of glass is not limited to Si0 2 . If a film has a large 
mechanical strength at a temperature not lower than the strain point of glass, 
the film can be used. For example, A1 2 0 3 , Th0 2 , BeO, Ti0 2 , Ta 2 O s , Y 2 0 3 , Zr0 2 , Si 3 N 4 , 
TaN, BN, and A1N can be used. Furthermore, the method of forming these films is 
not limited to sputtering. Evaporation, plasma CVD, and other methods capable of 
forming films at a temperature sufficiently lower than the strain point of glass 
may also be employed. With respect to the thickness of a film (a coating film) , 
an insulating film normally used for thin film devices is hundreds of angstroms 
to 1 |1. The thickness of a semiconductor thin film is thousands of angstroms to 
1 fl. Therefore, the coating film needs to be at least 0.5 |i or more. In addition, 
the thickness is preferably 10 u, or less on account of the formation time. That 
is, insulating films and semiconductor films undergo thermal process steps carried 
out at temperatures that are lower than the strain point of glass by 250*0 or at 
a temperature of higher than 150*0. The advantages of the present invention can 
be effectively derived by setting the thickness of the insulating film to more 
than twice or especially three or more times of the total thickness of these 
insulating films and semiconductor films. 

If the films coated on both surfaces of the glass are different in thickness, 
non-uniform stress occurs, deforming the glass. Therefore, the coating films in 
accordance with the present invention are preferably almost identical in thickness . 

In the above embodiment, barium borosilicate glass has been described. Other 
low-melting-point glasses such as aluminum 1 silicate glass and sodium barium 
silicate glass may also be used. 

It is desirable that the coating insulating films are deposited at a 
temperature that is lower than the strain point of glass by more than 150O, 
preferably more than 250*0. Where thermal process steps are carried out at 
temperatures lower than the strain point of glass by 250 Oand especially more than 
150*0, the present invention produces especially great advantages. Furthermore, 
it is desired to set the strain point of the deposited insulating films higher 
than the strain point of glass by more than 200O. 
4 . Brief Description of the Drawings 

Figs. 1(a) -1(c) are cross -sectional views illustrating an embodiment of 



( ^)P59-121876 



the present invention; 

Figs. 2{a)-2(c) are cross-sectional views illustrating a conventional 
example; 

Figs. 3(a), 3(b), 4(a), and 4(b) are plan views illustrating the effects 
of the present invention; and 

Fig. 5 is a characteristic diagram illustrating the effects of the present 
invention. 

11: low -melting -point glass substrate; 12: Si0 2 film; 
13: Mo gate electrode; 14: CVD-deposited Si0 2 film; 
15: amorphous silicon film; 

16: aluminum electrode for source and drain 
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